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METHOD AND APPARATUS FOR 
PREDICTING ELECTRICAL PARAMETERS 

USING MEASURED AND PREDICTED 
FABRICATION PARAMETERS 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention relates generally to the ?eld of semicon 

ductor device manufacturing and, more particularly, to a 
method and apparatus for predicting electrical parameters 
using measured and predicted fabrication parameters. 

2. Description of the Related Art 
There is a constant drive Within the semiconductor indus 

try to increase the quality, reliability and throughput of 
integrated circuit devices, e.g., microprocessors, memory 
devices, and the like. This drive is fueled by consumer 
demands for higher quality computers and electronic devices 
that operate more reliably. These demands have resulted in 
a continual improvement in the manufacture of semicon 
ductor devices, e.g., transistors, as Well as in the manufac 
ture of integrated circuit devices incorporating such transis 
tors. Additionally, reducing the defects in the manufacture of 
the components of a typical transistor also loWers the overall 
cost per transistor as Well as the cost of integrated circuit 
devices incorporating such transistors. 

Generally, a set of processing steps is performed on a 
Wafer using a variety of processing tools, including photo 
lithography steppers, etch tools, deposition tools, polishing 
tools, rapid thermal processing tools, implantation tools, etc. 
One technique for improving the operation of a semicon 
ductor processing line includes using a factory Wide control 
system to automatically control the operation of the various 
processing tools. The manufacturing tools communicate 
With a manufacturing frameWork or a netWork of processing 
modules. Each manufacturing tool is generally connected to 
an equipment interface. The equipment interface is con 
nected to a machine interface Which facilitates communica 
tions betWeen the manufacturing tool and the manufacturing 
frameWork. The machine interface can generally be part of 
an advanced process control (APC) system. The APC system 
initiates a control script based upon a manufacturing model, 
Which can be a softWare program that automatically 
retrieves the data needed to execute a manufacturing pro 
cess. Often, semiconductor devices are staged through mul 
tiple manufacturing tools for multiple processes, generating 
data relating to the quality of the processed semiconductor 
devices. Pre-processing and/or post-processing metrology 
data is supplied to process controllers for the tools. Oper 
ating recipe parameters are calculated by the process con 
trollers based on the performance model and the metrology 
information to attempt to achieve post-processing results as 
close to a target value as possible. Reducing variation in this 
manner leads to increased throughput, reduced cost, higher 
device performance, etc., all of Which equate to increased 
pro?tability. 

In a typical semiconductor fabrication facility, Wafers are 
processed in groups, referred to as lots. The Wafers in a 
particular lot generally experience the same processing 
environment. In some tools, all of the Wafers in a lot are 
processed simultaneously, While in other tools the Wafers are 
processed individually, but under similar conditions (e.g., 
using the same operating recipe). Typically, a lot of Wafers 
is assigned a priority in the beginning of its processing cycle. 
Priority may be assigned on the basis of the number of 
Wafers in the lot or its status as a test or experimental lot, for 
example. 
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At a particular processing step, the relative assigned 

priorities of all the lots ready for processing are compared. 
Various rules are applied to determine Which of the eligible 
lots is selected for processing. For example, for tWo lots With 
the same priority, the older of the lots is often selected for 
subsequent processing. In the case of a test lot of Wafers (i.e., 
generally including a reduced number of Wafers), the lot is 
subjected to one or more experimental processing steps or 
recipe adjustments in an attempt to improve the performance 
of the process or the performance of the resultant devices. 
Before commencing production of regular production lots 
using the experimental parameters, it is useful to ?rst test the 
effectiveness of the changes based on the resulting charac 
teristics of the Wafers in the test lot. Hence, a test lot Would 
be assigned a relatively high priority over other production 
lots, such that its processing is completed more quickly. 
Regardless of the particular priority assignments made, the 
rules are essentially static and predetermined. The priority of 
a particular lot does not typically change during its process 
ing cycle, unless its status changes from being a production 
lot to a test lot, for example. 

During the fabrication process various events may take 
place that affect the performance of the devices being 
fabricated. That is, variations in the fabrication process steps 
result in device performance variations. Factors, such as 
feature critical dimensions, doping levels, contact resistance, 
particle contamination, etc., all may potentially affect the 
end performance of the device. Devices are typically ranked 
by a grade measurement, Which effectively determines its 
market value. In general, the higher a device is graded, the 
more valuable the device. 

Typically, the grade and other performance characteristics 
of the device are not determined until electrical tests are 
performed on the devices. Wafer electrical test (WET) 
measurements are typically not performed on processed 
Wafers until quite late in the fabrication process, sometimes 
not until Weeks after the processing has been completed. 
When one or more of the processing steps produce resulting 
Wafers that the WET measurements indicate are 
unacceptable, the resulting Wafers may need to be scrapped. 
HoWever, in the meantime, the misprocessing might have 
gone undetected and uncorrected for a signi?cant time 
period, leading to many scrapped Wafers, much Wasted 
material, and decreased overall throughput. 
The present invention is directed to overcoming, or at 

least reducing the effects of, one or more of the problems set 
forth above. 

SUMMARY OF THE INVENTION 

One aspect of the present invention is seen in a method 
that includes collecting a ?rst fabrication parameter associ 
ated With the processing of a selected semiconductor device. 
A second fabrication parameter is estimated for the selected 
semiconductor device. A?rst value for at least one electrical 
characteristic of the selected semiconductor device is pre 
dicted based on the collected ?rst fabrication parameter and 
the estimated second fabrication parameter. 

Another aspect of the present invention is seen in a system 
including a data collection unit and a prediction unit. The 
data collection unit is con?gured to collect a ?rst fabrication 
parameter associated With the processing of a selected 
semiconductor device. The prediction unit is con?gured to 
estimate a second fabrication parameter for the selected 
semiconductor device and predict a ?rst value for at least 
one electrical characteristic of the selected semiconductor 
device based on the collected ?rst fabrication parameter and 
the estimated second fabrication parameter. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

The invention may be understood by reference to the 
following description taken in conjunction With the accom 
panying drawings, in Which like reference numerals identify 
like elements, and in Which: 

FIG. 1 is a simpli?ed block diagram of a manufacturing 
system in accordance With one illustrative embodiment of 
the present invention; 

FIG. 2 is a simpli?ed block diagram of a portion of the 
manufacturing system of FIG. 1; and 

FIG. 3 is a simpli?ed ?oW diagram of a method for 
predicting device electrical parameters during fabrication in 
accordance With another illustrative embodiment of the 
present invention. 

While the invention is susceptible to various modi?ca 
tions and alternative forms, speci?c embodiments thereof 
have been shoWn by Way of example in the draWings and are 
herein described in detail. It should be understood, hoWever, 
that the description herein of speci?c embodiments is not 
intended to limit the invention to the particular forms 
disclosed, but on the contrary, the intention is to cover all 
modi?cations, equivalents, and alternatives falling Within 
the spirit and scope of the invention as de?ned by the 
appended claims. 

DETAILED DESCRIPTION OF SPECIFIC 
EMBODIMENTS 

Illustrative embodiments of the invention are described 
beloW. In the interest of clarity, not all features of an actual 
implementation are described in this speci?cation. It Will of 
course be appreciated that in the development of any such 
actual embodiment, numerous implementation-speci?c 
decisions must be made to achieve the developers’ speci?c 
goals, such as compliance With system-related and business 
related constraints, Which Will vary from one implementa 
tion to another. Moreover, it Will be appreciated that such a 
development effort might be complex and time-consuming, 
but Would nevertheless be a routine undertaking for those of 
ordinary skill in the art having the bene?t of this disclosure. 

Referring to FIG. 1, a simpli?ed block diagram of an 
illustrative manufacturing system 10 is provided. In the 
illustrated embodiment, the manufacturing system 10 is 
adapted to process semiconductor Wafers, hoWever, the 
invention is not so limited and may be applied to other types 
of manufacturing environments and other types of Work 
pieces. A netWork 20 interconnects various components of 
the manufacturing system, alloWing them to exchange infor 
mation. The illustrative manufacturing system 10 includes a 
plurality of process tools 30, each being coupled to a 
computer 40 for interfacing With the netWork 20. The 
manufacturing system 10 also includes one or more metrol 
ogy tools 50 coupled to computers 60 for interfacing With 
the netWork 20. The metrology tools 50 may be used to 
measure output characteristics of the Wafers processed in the 
process tool 30 to generate metrology data. Although the 
tools 30, 50 are illustrated as interfacing With the netWork 20 
through the computers 40, 60, the tools 30, 50 may include 
integrated circuitry for interfacing With the netWork 20, 
eliminating the need for the computers 40, 60. A manufac 
turing execution system (MES) server 70 directs the high 
level operation of the manufacturing system 10 by directing 
the process How of the manufacturing system 10. The MES 
server 70 monitors the status of the various entities in the 
manufacturing system, including the tools 30, 50. The 
process tools 30 may be process tools, such as photolithog 
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4 
raphy steppers, etch tools, deposition tools, polishing tools, 
rapid thermal process tools, implantation tools, etc. The 
metrology tools 50 may be measurement tools, such as 
optical measurement tools, electrical measurement tools, 
scanning electron microscopes, gas analyZers, etc. 
A database server 80 is provided for storing data related 

to the status of the various entities and Workpieces (e.g., 
Wafers) in the process ?oW. The database server 80 may 
store information in one or more data stores 90. The metrol 

ogy data may include feature measurements, process layer 
thicknesses, electrical performance characteristics, defect 
measurements, surface pro?les, etc. Maintenance history for 
the tools 30 (e.g., cleaning, consumable item replacement, 
repair) may also be stored in the data store 90 by the MES 
server 70 or by a tool operator. The database server 80 stores 
the complete processing history for each of the Wafers, 
including processing recipes used, tool data collected during 
the processing, and metrology data collected for the Wafer. 
Some data is grouped by lot, but because lot membership 
can be matched With Wafer identity, the processing history of 
an individual Wafer may be determined. 

Some of the process tools 30 include process controllers 
100 that are adapted to automatically control the operating 
recipes of their respective tools 30. Aparticular process tool 
30 may have more than one process controller 100 adapted 
to control more than one operating recipe parameter based 
on feedback and/or feedforWard metrology data collected. If 
the tool 30 is a chemical mechanical polishing (CMP) tool, 
the process controller 100 may receive pre-polish thickness 
measurements (e.g., thickness of high features, thickness of 
loW features) and predict a polishing time or pressure 
required to achieve a post-polish target thickness. In the case 
Where the process tool 30 is an etch tool, the process 
controller 100 may model the etching performance of the 
process tool 30 based on pre-etch and/or post-etch thickness 
measurements. The process controller 100 may use a control 
model of the process tool 30 to generate its prediction. The 
control model may be developed empirically using com 
monly knoWn linear or non-linear techniques. The control 
model may be a relatively simple equation based model 
(e.g., linear, exponential, Weighted average, etc.) or a more 
complex model, such as a neural netWork model, principal 
component analysis (PCA) model, or a projection to latent 
structures (PLS) model. The speci?c implementation of the 
model may vary depending on the modeling technique 
selected. Using the control model, the process controller 100 
may determine operating recipe parameters to reduce post 
processing variations. The particular control scenario 
depends on the particular type of process tool 30 being 
controlled. 
The manufacturing system 10 may also include a fault 

monitor 110 executing on a computer 120 for monitoring the 
devices fabricated in the manufacturing system 10. The fault 
monitor 110 may use data collected by the metrology tools 
50 that indicate unacceptable conditions. The fault monitor 
110 may use various techniques, such as statistical process 
control (SPC) techniques to identify faults. Faulty Wafers 
may be reWorked or scrapped. Techniques for identifying 
and addressing faults are knoWn to those of ordinary skill in 
the art, and for clarity and to avoid obscuring the present 
invention, they are not described in greater detail herein. 
The manufacturing system 10 includes a prediction unit 

130 executing on a computer 140 for predicting electrical 
characteristics of devices fabricated by the manufacturing 
system 10 based on data collected during the fabrication 
process. As described in greater detail beloW, the prediction 
unit 130 employs a modeling technique that incorporates 
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data, such as metrology data from one of the metrology tools 
50, process data from one of the process tools 30, and/or 
control data from one of the process controllers 100, esti 
mates values for fabrication parameters that have not been 
measured, and calculates predicted values for various elec 
trical characteristics of the completed device. 

Typically, not all characteristics of a device are measured 
throughout the fabrication process. Doing so Would con 
sume large amounts of resources and greatly lengthen fab 
rication times. Sampling plans are employed to measure 
various characteristics of selected Wafers that are processed. 
The prediction unit 130 uses measured values for fabrication 
parameters When available and estimates values for fabri 
cation parameters not available for the current Wafer based 
on the processing histories of other Wafers stored in the data 
store 90. As parameters, such as line Width, spacer Width, 
contact siZe, layer thicknesses, implant dose, implant energy, 
etc., are measured, the actual values are substituted for the 
estimated values. As the quantity of the actual measured data 
increases, the accuracy of the predicted values also 
improves. The prediction unit 130 is thus able to predict the 
electrical characteristics of the devices throughout the fab 
rication cycle. The predicted electrical characteristics may 
be useful for in?uencing process settings, enhancing fault 
detection, and guiding scheduling decisions, as is discussed 
in greater detail beloW. 

The distribution of the processing and data storage func 
tions amongst the different computers 40, 60, 70, 80, 120, 
140 is generally conducted to provide independence and a 
central information store. Of course, different numbers of 
computers and different arrangements may be used. 
An exemplary information eXchange and process control 

framework suitable for use in the manufacturing system 10 
is an Advanced Process Control (APC) frameWork, such as 
may be implemented using the Catalyst system offered by 
KLA-Tencor, Inc. The Catalyst system uses Semiconductor 
Equipment and Materials International (SEMI) Computer 
Integrated Manufacturing (CIM) Framework compliant sys 
tem technologies and is based the Advanced Process Control 
(APC) FrameWork. CIM (SEMI E81-0699—Provisional 
Speci?cation for CIM FrameWork Domain Architecture) 
and APC (SEMI E93-0999—Provisional Speci?cation for 
CIM FrameWork Advanced Process Control Component) 
speci?cations are publicly available from SEMI. 

Portions of the invention and corresponding detailed 
description are presented in terms of softWare, or algorithms 
and symbolic representations of operations on data bits 
Within a computer memory. These descriptions and repre 
sentations are the ones by Which those of ordinary skill in the 
art effectively convey the substance of their Work to others 
of ordinary skill in the art. An algorithm, as the term is used 
here, and as it is used generally, is conceived to be a 
self-consistent sequence of steps leading to a desired result. 
The steps are those requiring physical manipulations of 
physical quantities. Usually, though not necessarily, these 
quantities take the form of optical, electrical, or magnetic 
signals capable of being stored, transferred, combined, 
compared, and otherWise manipulated. It has proven con 
venient at times, principally for reasons of common usage, 
to refer to these signals as bits, values, elements, symbols, 
characters, terms, numbers, or the like. 

It should be borne in mind, hoWever, that all of these and 
similar terms are to be associated With the appropriate 
physical quantities and are merely convenient labels applied 
to these quantities. Unless speci?cally stated otherWise, or as 
is apparent from the discussion, terms such as “processing” 
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6 
or “computing” or “calculating” or “determining” or “dis 
playing” or the like, refer to the action and processes of a 
computer system, or similar electronic computing device, 
that manipulates and transforms data represented as 
physical, electronic quantities Within the computer system’s 
registers and memories into other data similarly represented 
as physical quantities Within the computer system memories 
or registers or other such information storage, transmission 
or display devices. 

Referring noW to FIG. 2, a simpli?ed block diagram of a 
portion of the manufacturing system of FIG. 1 is provided. 
The process tool 30 processes Wafers 200 according to an 
operating recipe. The process tool 30 may also be a single 
chamber of a multiple chamber tool 30. The metrology tool 
50 measures output characteristics of the Wafers processed 
in the process tool 30 to gauge the ef?cacy of the process 
implemented by the process tool 30. The metrology data 
collected by the metrology tool 50 may be passed to the 
process controller 100 for dynamically updating the oper 
ating recipe of the process tool 30 to reduce variation 
betWeen the measured output characteristic and a target 
value for the characteristic. 

The output characteristics measured by the metrology tool 
50 may also be passed to the prediction unit 130 for use in 
updating its predictions for the electrical characteristics of 
the devices on the Wafer 200. Although only one process tool 
30 and metrology tool 50 are shoWn, in an actual fabrication 
facility, many process tools and metrology tools are 
employed. The prediction unit 130 receives metrology data 
from the various metrology tools as the Wafer 200 
progresses through the fabrication process. 

The prediction unit 130 may also receive data from the 
process tool 30, or from sensors (not shoWn) associated With 
the process tool 30, regarding the processing environment 
experienced by the Wafer 200 during the fabrication process. 
Exemplary process data include chamber pressure, chamber 
temperature, anneal time, implant dose, implant energy, 
plasma energy, processing time, etc. The prediction unit 130 
may also receive data from the process controller 100 
concerning the operating recipe settings used during the 
fabrication process. For eXample, it may not be possible to 
measure direct values for some process parameters. The 
process controller 100 may provide the settings for these 
parameters in lieu of actual process data from the process 
tool 30. Other process control data may include the values 
of various state conditions estimated and/or controlled by 
the process controller 100. 

The metrology tool 50, the process tool 30, and the 
process controller 100 may be referred to as data collection 
units collecting data associated With the fabrication of the 
semiconductor devices on the Wafer 200 during its fabrica 
tion. 

There are various techniques that the prediction unit 130 
may employ to estimate the fabrication parameters not 
available for the current Wafer. Alibrary of historical process 
information for previously fabricated Wafers may be main 
tained. The values measured for a current Wafer, along With 
the future processing steps eXpected to be completed may be 
used to match the current Wafer With the historical informa 
tion. For eXample, a least squares or nearest neighbor 
approach may be used. Once potential matches have been 
identi?ed, the historical data may be used to estimate values 
for the current Wafer. In one embodiment, the historical data 
from the closest Wafer may be used. In another embodiment, 
the historical data from a subset of the historical Wafers may 
be averaged to estimate the values for the current Wafer. 
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As seen in FIG. 2, the prediction unit 130 employs a 
modeling engine 122 that predicts electrical characteristics 
of a virtual device de?ned by values speci?ed in an estimate 
vector 124 and a fabrication vector 126. The estimate vector 
124 represents the initial default characteristics predeter 
mined for the devices (i.e., the target values for the produc 
tion process). Exemplary parameters included in the esti 
mate vector 124 are N-channel threshold voltage adjust 
implant (NVT) dose, NVT energy, gate oxide thickness, 
N-channel lightly-doped drain implant (NLDD) dose, 
NLDD energy 44, channel length, spacer Width, polysilicon 
gate lineWidth, etc. These exemplary parameters relate to the 
construct of a transistor, hoWever, additional or different 
parameters may be utiliZed to describe different device 
constructs. 

The fabrication vector 126 includes the characteristics 
associated With the devices on the Wafer 200 that arc 
collected during the fabrication process (e.g., metrology 
data, process data, or control data). In one embodiment, the 
modeling engine 122 merges the estimate vector 124 and the 
fabrication vector 126 each time it predicts the electrical 
characteristics. In another embodiment, the fabrication vec 
tor 126 is initially loaded With the values in the estimate 
vector 124. As characteristic data is collected, the design 
values in the fabrication vector 126 are replaced by the 
measurement data. 

Various technology computer-aided design (TCAD) tools 
are commercially available for performing the functions of 
the modeling engine 122. The particular modeling tool 
selected depends on the type of semiconductor device being 
fabricated and the type of electrical characteristics for Which 
predictions are desired. Exemplary softWare tools are 
Tsuprem-4 and Medici offered by Synopsis, Inc. of Moun 
tain VieW, Calif. Exemplary electrical characteristics that 
may be predicted by the prediction unit 130 are drive 
current, ring oscillator frequency, memory cell erase times, 
contact resistance, effective channel length, etc. 

There are various uses for the predicted electrical char 
acteristics. For example, the prediction unit 130 may provide 
its predictions to the fault monitor 110 for fault detection 
purposes. If the predicted electrical characteristics are out 
side a predetermined range, a problem With the Wafers 200 
or the process tools 30 used to fabricate the Wafers 200 may 
be present. The fault monitor 110 may initiate an automatic 
corrective action based on the predicted electrical charac 
teristics. Exemplary corrective actions include sending an 
alert message to suggest troubleshooting the problem, auto 
matically halting subsequent processing, marking the Wafers 
as suspect, etc. 

Another use for the predicted electrical characteristics is 
process control. The prediction unit 130 may pass the 
predicted electrical characteristics to one or more process 
controllers 100 for updating the operating recipes of their 
controlled tools 30. For example, if the predicted contact 
resistance of a device is too high, the process controller 100 
may adjust a metal plating parameter to reduce the contact 
resistance for subsequent Wafers 200. The process controller 
100 may also adjust parameters such as implant dose and 
energy to affect the electrical performance of subsequent 
transistor devices. 

The predicted electrical characteristics may also be used 
for scheduling purposes. For example, the MES server 70 
may adjust the priority of the lot including the Wafer 200 if 
the predicted electrical characteristics indicate a high 
performing device or a device having predicted electrical 
characteristics consistent With a business need for devices of 
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a certain grade. Also, the MES server 70 may make sched 
uling decisions based on the predicted electrical character 
istics. For example, the MES server 70 may schedule lots 
With higher predicted electrical characteristics to be pro 
cessed by tools 30 With higher tool health (e.g., clean tool, 
loW defect rate, loW overlay error, etc.). 
The predicted electrical characteristics may be used to 

generate feedback for updating the prediction model 
employed by the modeling engine 122. When the actual 
characteristics of the semiconductor device are measured, 
they can be compared With the predicted values to generate 
an error signal. This error signal may be used by the 
modeling engine 122 to adjust its model parameters to 
reduce the magnitude of the error for future predictions. 

Turning noW to FIG. 3, a simpli?ed ?oW diagram of a 
method for predicting device electrical parameters during 
fabrication in accordance With another illustrative embodi 
ment of the present invention is provided. In block 300, a 
?rst fabrication parameter associated With the processing of 
a selected semiconductor device is collected. In block 310, 
a second fabrication parameter for the selected semiconduc 
tor device is estimated. In block 320, a ?rst value for at least 
one electrical characteristic of the selected semiconductor 
device is predicted based on the collected ?rst fabrication 
parameter and the estimated second fabrication parameter. 

Predicting the electrical characteristics of the semicon 
ductor device during the fabrication process has numerous 
advantages. Insight may be gained regarding the manufac 
turing processes as Well as the future performance of the 
semiconductor device. Conventionally, this information is 
only available late in the fabrication process. Generating the 
predictions during the fabrication process alloWs process 
settings to be adjusted, fault conditions to be identi?ed, and 
scheduling decisions to be made based on the anticipated 
performance of the devices being fabricated. 

The particular embodiments disclosed above are illustra 
tive only, as the invention may be modi?ed and practiced in 
different but equivalent manners apparent to those skilled in 
the art having the bene?t of the teachings herein. 
Furthermore, no limitations are intended to the details of 
construction or design herein shoWn, other than as described 
in the claims beloW. It is therefore evident that the particular 
embodiments disclosed above may be altered or modi?ed 
and all such variations are considered Within the scope and 
spirit of the invention. Accordingly, the protection sought 
herein is as set forth in the claims beloW. 
What is claimed is: 
1. A method, comprising: 
collecting a ?rst fabrication parameter associated With 

processing of a selected semiconductor device; 
estimating a second fabrication parameter for the selected 

semiconductor device; and 
predicting a ?rst value for at least one electrical charac 

teristic of the selected semiconductor device based on 
the collected ?rst fabrication parameter and the esti 
mated second fabrication parameter. 

2. The method of claim 1, further comprising: 
collecting a third fabrication parameter associated With 

the processing of the selected semiconductor device; 
replacing the estimated second fabrication parameter With 

the collected third fabrication parameter; and 
predicting a second value for the at least one electrical 

characteristic of the selected semiconductor device 
based on the collected ?rst and third fabrication param 
eters. 
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3. The method of claim 1, wherein estimating the second 
parameter further comprises: 

providing a library of fabrication histories for previously 
fabricated semiconductor devices; 

selecting at least one fabrication history from the library 
similar to the selected semiconductor device; and 

estimating the second fabrication parameter based on the 
selected fabrication history. 

4. The method of claim 1, Wherein estimating the second 
parameter further comprises: 

providing a library of fabrication histories for previously 
fabricated semiconductor devices; 

selecting a subset of the fabrication histories from the 
library similar to the selected semiconductor device; 
and 

estimating the second fabrication parameter based on the 
selected subset of fabrication histories. 

5. The method of claim 4, Wherein estimating the second 
fabrication parameter further comprises estimating the sec 
ond fabrication parameter based on an average of the 
selected subset of fabrication histories. 

6. The method of claim 1, further comprising identifying 
a fault condition associated With the selected semiconductor 
device based on the ?rst value of the electrical characteristic. 

7. The method of claim 1, further comprising scheduling 
the selected semiconductor device for subsequent process 
ing based on the ?rst value of the electrical characteristic. 

8. The method of claim 1, further comprising determining 
at least one operating recipe parameter for processing a 
subsequent semiconductor device based on the ?rst value of 
the electrical characteristic. 

9. The method of claim 1, Wherein predicting the ?rst 
value for the electrical characteristic of the selected semi 
conductor device further comprises predicting at least one of 
a drive current, a ring oscillator frequency, a memory cell 
erase time, a contact resistance, and an effective channel 
length. 

10. The method of claim 1, Wherein collecting the ?rst 
fabrication parameter further comprises collecting a process 
characteristic associated With a fabrication process per 
formed on the selected semiconductor device. 

11. The method of claim 1, Wherein collecting the ?rst 
fabrication parameter further comprises collecting a metrol 
ogy characteristic of the selected semiconductor device. 

12. The method of claim 1, Wherein collecting the ?rst 
fabrication parameter further comprises collecting a control 
characteristic associated With a process controller con?g 
ured to control a fabrication process performed on the 
selected semiconductor device. 

13. A system, comprising: 
a data collection unit con?gured to collect a ?rst fabrica 

tion parameter associated With processing of a selected 
semiconductor device; and 

a prediction unit con?gured to estimate a second fabrica 
tion parameter for the selected semiconductor device 
and predict a ?rst value for at least one electrical 
characteristic of the selected semiconductor device 
based on the collected ?rst fabrication parameter and 
the estimated second fabrication parameter. 

14. The system of claim 13, Wherein the data collection 
unit is further con?gured to collect a third fabrication 
parameter associated With the processing of the selected 
semiconductor device, and the prediction unit is further 
con?gured to replace the estimated second fabrication 
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parameter With the collected third fabrication parameter and 
predict a second value for the at least one electrical char 
acteristic of the selected semiconductor device based on the 
collected ?rst and third fabrication parameters. 

15. The system of claim 13, Wherein the prediction unit is 
further con?gured to access a library of fabrication histories 
for previously fabricated semiconductor devices, select at 
least one fabrication history from the library similar to the 
selected semiconductor device, and estimate the second 
fabrication parameter based on the selected fabrication his 
tory. 

16. The system of claim 13, Wherein the prediction unit is 
further con?gured to access a library of fabrication histories 
for previously fabricated semiconductor devices, select a 
subset of the fabrication histories from the library similar to 
the selected semiconductor device, and estimate the second 
fabrication parameter based on the selected subset of fabri 
cation histories. 

17. The system of claim 16, Wherein the prediction unit is 
further con?gured to estimate the second fabrication param 
eter based on an average of the selected subset of fabrication 
histories. 

18. The system of claim 13, further comprising a fault 
monitor communicatively coupled to the prediction unit and 
con?gured to identify a fault condition associated With the 
selected semiconductor device based on the ?rst value of the 
electrical characteristic. 

19. The system of claim 13, further comprising a manu 
facturing execution system server communicatively coupled 
to the prediction unit and con?gured to schedule the selected 
semiconductor device for subsequent processing based on 
the ?rst value of the electrical characteristic. 

20. The system of claim 13, further comprising a process 
controller communicatively coupled to the prediction unit 
and con?gured to determine at least one operating recipe 
parameter for processing a subsequent semiconductor 
device based on the ?rst value of the electrical characteristic. 

21. The system of claim 13, Wherein the electrical char 
acteristic further comprises at least one of a drive current, a 
ring oscillator frequency, a memory cell erase time, a contact 
resistance, and an effective channel length. 

22. The system of claim 13, Wherein the ?rst fabrication 
parameter further comprises a process characteristic associ 
ated With a fabrication process performed on the selected 
semiconductor device. 

23. The system of claim 13, Wherein the ?rst fabrication 
parameter further comprises a metrology characteristic of 
the selected semiconductor device. 

24. The system of claim 13, Wherein the ?rst fabrication 
parameter further comprises a control characteristic associ 
ated With a process controller con?gured to control a fab 
rication process performed on the selected semiconductor 
device. 

25. A system, comprising: 
means for collecting a ?st fabrication parameter associ 

ated With processing of a selected semiconductor 
device; 

means for estimating a second fabrication parameter for 
the selected semiconductor device; and 

means for predicting a ?rst value for at least one electrical 
characteristic of the selected semiconductor device 
based on the collected ?rst fabrication parameter and 
the estimated second fabrication parameter. 


